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CUTANEOUS LESIONS OF ALLERGIC GRANULOMATOSIS*
A HISTOPATHOLOGIC STUDY
LOTTE STRAUSS, M.D., JACOB CHIJRG, M.D.2 AND FREDERICK G. ZAK, M.D.3
Allergic granulomatosis is a clinical and pathologic syndrome occurring in
individuals with an allergic background. It is characterized by fever, leukocytosis,
eosinophilia and frequent pulmonary infiltrations of the type seen in Loeffler's
pneumonia. As a rule, these are accompanied by manifestation of systemic—vas-
cular, cardiac, gastro-intestinal, renal, nervous and cutaneous—involvement.
Studies of systemic changes have been reported by several authors (1, 2, 3, 4).
The present communication deals with the histology of the cutaneous lesions.
Cutaneous manifestations are of frequent occurrence in allergic granulomatosis.
They were present in 19 of 28 cases in our records, and were striking enough to
call for dermatological consultation. One or more biopsies were performed in 12
patients. The present studies are based on this biopsy material supplemented
by autopsy findings. Four of the 12 patients came to autopsy; they revealed
systemic lesions of allergic granulomatosis and furnished a basis for the evalua-
tion of the skin lesions as part of a generalized, systemic disease.
CLINICAL DATA
There were 2 males and 10 females in the present series, ranging in age from
8 to 58 years. With the exception of a Puerto-Rican boy (R. E.) all patients were
white. In 11 patients the illness was preceded by asthma and variable other
allergic symptoms. No personal or family history of allergy has been obtained
in the twelfth case (S. Mt.), except for an urticarial reaction following penicillin
medication. The illness usually ran a subacute or chronic course, from 3 months
to more than 5 years with remissions and exacerbations. The mortality was high
when there was systemic involvement of blood vessels. Seven of the patients
died and 2 are in poor health. The anatomical findings in the 4 cases who came to
autopsy have been reported in a previous publication (2). Type and distribution
of the cutaneous lesions are shown in Table 1.
The lesions can be divided clinically into three groups; (1) erythematous
maculo-papular eruptions resembling erythema multiforme; (2) hemorrhagic
lesions varying from petechiae to extensive ecehymoses, sometimes accompanied
by necrosis and often associated with urticarial wheals (similar to Schoenlein's
purpura); and (3) subcutaneous and cutaneous nodules. Several types of lesions
may occur in the same patient at one time. All lesions tended to occur in crops;
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they showed remissions and exacerbations, and sometimes disappeared for pro—
longed periods. Subcutaneous nodules persisted for weeks and even months. They
healed without scars except where necrosis occurred. The most common sites of
skin lesions were the extensor and flexor surfaces of the extremities; the back and
abdomen were frequently involved. Subcutaneous nodules usually occurred on
the extremities, on the scalp and, less frequently, on the trunk.
PATHOLOGIC ANATOMY
The histopathology varied with the clinical type and the stage of evolution of
the lesion. Generally speaking, biopsies taken from multiform and hemorrhagic
areas showed inflammatory infiltration in the corium; in the acute stage this was
composed of eosinophils, neutrophils, lymphocytes and histiocytes (Fig. 1).
The leukocytes showed a striking tendency to fragmentation of the nuclei (Fig.
2). In the mildest lesions the infiltrate tended to be scanty and mainly perivascu-
lar, readily suggesting the diagnosis of erythema multiforme. In the more severe
lesions the exudate was quite diffuse and occasionally so dense as to suggest bac-
terial infection; however, bacterial stains were negative except in one case where
gram-positive cocci were found in an ulcerated lesion. This probably represented
a secondary infection.
The capillaries, particularly those of the subpapillary plexus and the papillary
branches always participated, being markedly dilated and engorged with blood
(Fig. 1). Arterioles and venules were sometimes similarly affected (Fig. 2). In
some cases there was swelling of the endothelium and inflammation and necrosis
of the wall. Hemorrhages were frequent, particularly in the subpapillary layer
and the papillae. There was edema of the corium, as well as swelling and smudgy
appearance of individual collagen fibers (Fig. 3); in some instances this process
progressed to frank "fibrinoid" alteration and fragmentation of collagen. The
altered fibers stained intensely pink with eosin, while with Galégo's modification
of Mallory's anilin blue-orange G, they were stained green or yellow. Around
the altered fibers there was a granulomatous reaction consisting predominantly
of radially arranged histiocytes (Fig. 5) and, frequently, multinucleated giant
cells of foreign body type (Fig. 6). The central portion of the granuloma con-
tained not only fragmented fibers but disintegrated cells, particularly eosinophils.
These were sometimes so numerous that the nuclear debris imparted a bluish
tinge to preparations stained with hematoxylin and eosin. In one instance small
calcium deposits could be demonstrated in the necrotic area by von Kóssa stain.
Inflammatory and degenerative changes were found also in the subcutaneous
tissue (Fig. 4). It was particularly in the hypoderm that granulomata attained
considerable size through expansion and conglomeration, thus giving rise to the
clinically apparent subcutaneous nodules. The individual foci of necrosis were
at times very tiny or as large as 1 mm. in diameter; they were embedded in a
diffuse imfiammatory exudate rich in eosinophils. In older lesions the exudate
was less conspicuous, but eosinophils were absent only in two cases. Older nodules
consisted mainly of radially arranged histiocytes and giant cells around the
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Fie. 1. Case S. Mt. Female, age 58 years. Dilatation of capillaries and perivaseular in-
filtration with histiocytes, lymphocytes, polymorphonulenr neutrophils and a few eosino-
phils. Same ease as Fig. 6. Magnification X 250.
FIG. 2. Case J. V. Female, age 44 years. Small artery in the corium, with perivaseular in-
filtration consisting of neutrophil and eosinophil leukocytes. Note nuclear fragments above
the artery. Magnification X 500.
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FIG. 3. Case J. V. Another area from skin biopsy showing perivascular collagen altera-
tion in the corium. Magnification X 500.
Fre. 4. Case 14. S. Female, age 16 years. Subcutaneous nodule with areas of necrosis
(appearing black). Magnification X 50.
altered collagen fibers. In one case the collagen fiber change proceeded to complete
homogenization.
Nodules in the dermis proper were less common than those in the subcutis.
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FIG, 5. Case R. S. Same as Fig. 4; higher magnification of another area (N 250). Note
palisading of nuclei around an area of necrosis.
FIG. 0. Case S. Mt. Another biopsy of skin showing giant cell granulomata. Note black
center in the left nodule which represents a fragment of necrotic collagen. Magnification
N 500.
They were found in 3 of our cases. One of these was accompanied by necrosis of
the overlying epidermis, suggestive clinically of papulo-necrotic tuberculids.
Except for areas of necrosis, the epidermis rarely participated in the pathologic
process.
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The cutaneous and the subcutaneous nodules were basically similar. However,
there were some differences, probably related to the structure of the collagen
fibers peculiar to the region. In the dermis, the necrotic center consisted mainly
of a jumbled mass of thick, edematous, broken-up fibers, whereas in the hypo-
derm the necrotic foci tended to be more homogeneous and the altered fibers
less conspicuous. The inflammatory exudate around the dermal nodules was less
abundant than in the subcutaneous lesions. In one case one could see areas of
scarring in the adjoining dermis; these probably represented healed nodules.
In another case there was a fresh granuloma in what appeared to be a scarred
area. Within a dermal nodule, not only the collagen, but the elastic fibers were
destroyed as well.
The lesions in cutaneous and subcutaneous tissue were essentially identical
with those found in the internal organs in those cases which came to autopsy.
Diffuse inflammation and granulomatous nodules were found in the heart, lungs,
liver, spleen, kidneys, blood vessels and dispersed connective tissues. Lesions
in the arteries were partly granulomatous and partly necrotizing, the necrosis
being of the type seen in periarteritis nodosa. The vascular involvement was
responsible to a large extent for the clinical manifestations, and, as a rule, these
cases were diagnosed clinically and at post-mortem examination as instances of
periarteritis nodosa. However, in no instance did the skin nodules show necro-
tizing arteritis. Pulmonary pathology consisted, in addition to nodules, of more or
less widespread patchy pneumonia with giant cells and eosinophils in the septa
and in the alveoli.
DISCUSSION
Different forms of cutaneous lesions of allergic granulomatosis, the nodular,
bemorrhagic and erythema multiforme-like, may occur singly or in combination,
or may follow each other during the course of the disease. The multiform and
the petechial lesions are not specific; however, the hemorrhagic-necrotic mani-
festations and the subcutaneous nodules can be considered of great diagnostic
significance provided that allergic granuloma is taken into consideration. Before
this entity was well-defined, hemorrhagic lesions were commonly diagnosed as
Schoenlein's purpura or non-specific purpura; multiform lesions, as erythema
multiforme-like dermatitis or toxic dermatitis. In many cases a variety of diag-
noses were considered such as epidermophytids, psoriasis, dermatitis herpeti-
formis, bullous lichen planus, pemphigus and drug eruption. Often, no definite
diagnosis could be suggested.
The histology of erythema multiforme-like and hemorrhagic lesions is also
similar to that of true erythema multiforme and Schoenlein's purpura, because
of intense perivascular infiltration and capillary damage which may be associated
with hemorrhage. Generally speaking, the lesions of allergic granulomatosis are
much more severe than those of erythema multiforme; however, when presented
with early or mild forms, it may be impossible to tell them apart. Even mild
lesions found in association with a clinical syndrome of severe allergy, fever and
eosinophilia should call attention to the nature of the process.
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Eosinophilic leukocytes have been found in the perivascular exudate in many
cases of Schoenlein's purpura, sometimes in large numbers (5). Both, the pur-
pura and allergic granulomatosis usually show an "urticarial" component, such
as edema of connective tissue and striking fragmentation of the nuclei of leuko-
cytes. It has been suggested that Schoenlein-Henoch syndrome is related to pen-
arteritis nodosa (5) and eo ipso, to allergic granulomatosis. Generally speaking
the connective tissue changes in the latter are much more striking, in that there
may be swelling and smudgy appearance of individual collagen fibers, and even-
tually alteration of the fibrinoid type, together with necrosis of exudate and
formation of the characteristic granulomata. These granulomata, with their
central core of disintegrating fibers and cells, surrounded by radially arranged
histiocytes and giant cells, and lying amidst inflammatory exudate rich in eosino-
phils, are diagnostic of allergic granulomatosis. Such lesions, even minimal,
should be searched for in the dermis as well as in the subcutaneous tissue. The
typical nodule can hardly be misinterpreted. Less typical, particularly older
lesions, may have to be differentiated from other nodular granulomata exhibiting
collagen change, such as erythema nodosum, granuloma annulare, nodules of
rheumatoid arthritis and rheumatic fever, necrobiosis lipoidica diabeticorum,
juxta-articular nodules and papulo-necrotic tuberculids. Most of these have a
characteristic structure and do not offer a serious diagnostic problem. We have
experienced difficulty only in one instance where the lesions strongly resembled
those of rheumatoid arthritis. In this case consideration of clinical data helped
in clarifying the nature of the pathologic process.
The cutaneous and subcutaneous lesions reported in this paper should be
singled out from the group of eosinophilic granulomas of the skin. These granu-
lomas in all probability do not represent an entity but a conglomeration of a
variety of skin lesions having in common a striking eosinophilic infiltration
(6, 7). It is possible that some cases reported as eosinophilic granuloma of skin
are instances of allergic granuloma. The case of Adams and Kraus (8), the first
case of Oliver et al. (9) and the case of Gilbert, Rutishauser and Jadassohn (10)
seem to belong to this category.
The more severe forms of allergic granulomatosis are almost always accom-
panied by diffuse vascular changes; because of their clinical and anatomical
manifestations these are invariably designated as periarteritis nodosa. Cutaneous
lesions have been repeatedly described in periarteritis nodosa (11, 12, 13, 14);
it is probable that these reports include some cases of allergic granuloma. Skin
manifestations are common in periarteritis nodosa. Usually their incidence is
estimated at about one-third of all cases; and in some series they were found in as
many as 70 per cent. They have been divided into several types which closely
correspond to those of allergic granulomatosis, namely, nodular, hemorrhagic
and multiform.
We reviewed the clinical data and available sections of skin lesions of 20 cases of proven
periarteritis nodosa, none of which had an allergic history or exhibited marked blood eosino-
philia. Some cutaneous manifestations, usually petechiae, were noted in 13 (65 per cent).
Two cases had urticaria, 4 had maculopapular and erythematous lesions. Nodular or
358 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
papular lesions were observed only in 1 instance, suggestive of papulo-necrotic tuberculid.
En general, cutaneous lesions when present, were less conspicuous and more ephemeral than
those observed in allergic granulomatosis. It is probably for that reason that biopsies of the
skin were taken only in two instances. In the case exhibiting necrotic papules an infarct-
like necrosis of the corium and epidermis was observed, accompanied by a non-specific in-
flammatory infiltration without any eosinophils. No vascular lesions were present in the
section, perhaps because the biopsy was too superficial to include deepervessels. In the sec-
ond case exhibiting a purpuric and maculo-papular eruption, biopsy of a fresh lesion showed
diffuse acute inflammation in the corium, with many neutrophils, but no eosinophils, and
acute necrotizing arteritis of small arteries in the skin and subcutaneous tissue. There were
no extra-vascular changes of collagen fibers. In this connection it should be stressed
that lesions of allergic granulomatosis are not limited to the blood vessels, but are usually
present in the extra-vascular connective tissue.
Our histological material of cutaneous lesions of periarteritis nodosa, exclusive
of those associated with allergic granulomatosis, is very limited. It is therefore
difficult to say with any certainty, whether it is possible to differentiate between
these lesions and those of allergic granulomatosis in all, or even in the majority
of instances. This question requires further study. One thing, though, seems
apparent, namely that the presence of cutaneous and subcutaneous nodules in
cases of what appears to be a diffuse vascular disease, is much more in favor of
allergic granulomatosis than of periarteritis nodosa. The diagnosis can be con-
firmed by evidence of an allergic background, by eosinophilia, and by finding
typical granulomata in an excised lesion.
SUMMARY AND CONCLUSIONS
1. The concept of allergic granulomatosis is briefly reviewed. It is defined as a
syndrome of severe allergy, fever and eosinophilia, accompanied by systemic—
vascular, cardiac, pulmonary, gastro-intestinal, renal and cutaneous—manifes-
tations.
2. The cutaneous lesions of allergic granulomatosis are described. They are
divided into three forms: (a) nodular; (b) hemorrhagic, and (c) erythema multi-
forme-like.
3. Anatomically, the cutaneous, as well as the visceral lesions of allergic
granulomatosis are characterized by granulomatous inflammation with marked
eosinophilia. The most typical form is a nodule composed of severely altered
connective tissue and necrotic exudate, and surrounded by histiocytes and
giant cells.
4. Because of the presence of numerous eosinophils such lesions can be readily
classified as a variant of eosinophilic granuloma of skin. It is felt, however, that
they should be separated from the latter because they are part of a well-defined
clinical and anatomical entity.
5. The relationship between cutaneous lesions of allergic granulomatosis and
those of periarteritis nodosa is discussed.
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